In the past, subacute thyroiditis causing thyrotoxicosis included both painful and painless subgroup, but it is representative for the painful subacute thyroiditis these days. So we evaluated the clinical and laboratory characteristics of subacute thyroiditis and compared with the painless (silent) thyroiditis, and identified predictive factors of permanent hypothyroidism and recurrence. Materials and Methods: This was a retrospective case series study analyzing clinical data of 221 consecutive patients diagnosed between 2009 and 2015. Medical records were reviewed for diagnostic route, age distribution, laboratory data, clinical course and long-term follow up outcome. Results: The mean age was 48 years; female v/s male ratio 3.4:1. Median disease duration was 110 days; mean peak free T4 level was 2.9 ng/dL. 56.7% of painless thyroiditis patients were diagnosed on health checkup or routine thyroid function test with symptoms not typically associated with thyrotoxicosis. Permanent hypothyroidism was not uncommon (11/221; 5.0%). Higher peak thyroid-stimulating hormone (TSH) was associated with permanent hypothyroidism in painless thyroiditis. Lower peak TSH was associated with recurrence rate in both subacute and painless thyroiditis. In painless thyroiditis, short duration of thyrotoxicosis phase was also associated with recurrence rate. Conclusion: Considerable numbers of painless thyroiditis without symptoms were diagnosed on health checkup. Higher peak TSH was associated with permanent hypothyroidism in painless thyroiditis. Recurrence rate was related with lower peak TSH in both groups.
Introduction
Thyrotoxicosis can be associated with the early phase of subacute thyroiditis in both painful and painless variants. Painful subacute thyroiditis has been termed granulomatous or de Quervain's thyroiditis and commonly representative of subacute thyroiditis nowadays. So in our study, all subacute thyroiditis patients were divided into subacute thyroiditis and painless (silent) thyroiditis group, including painless postpartum thyroiditis. Here we collected and compared clinical characteristics and laboratory data of subacute thyroiditis and painless thyroiditis. We also accumulated data about how painless thyroiditis was diagnosed. Painless thyroiditis is a common disease that can be seen in inpatient and outpatient clinic. There is a certain portion of painless thyroiditis without symptom diagnosed Subacute thyroiditis is typically diagnosed by pain or tenderness of neck and/or symptoms of thyrotoxicosis. 1, 2) It is a self-limited, possibly viral, inflammatory thyroid disease. The natural history of subacute thyroiditis involves 3-4 phases that generally last over [4] [5] [6] months. The initial phase of thyrotoxic state may last 2-6 weeks. The spilling of thyroid hormones into the circulation due to the acute inflammatory process is responsible for the thyrotoxicosis seen in the first phase. After transient asymptomatic euthyroidism, a short phase of mild hypothyroidism follows in most patients. [3] [4] [5] [6] Permanent hypothyroidism caused by subacute thyroiditis has been reported in up to 5-15% of patients. [7] [8] [9] Although the clinical features and outcome of subacute thyroiditis have been described, data on predictive factors of permanent hypothyroidism and recurrence are lacking. 10, 11) Furthermore, some studies lack data on radioiodine scan or image. [12] [13] [14] [15] No study has examined clinical characteristics or predictive factors of recurrence or permanent hypothyroidism of subacute and painless thyroiditis in Republic of Korea.
In this study, we reviewed the medical records of 221 consecutive patients with subacute thyroiditis and painless thyroiditis to identify clinical characteristics and predictors of permanent hypothyroidism and recurrence.
Materials and Methods
The medical records of 221 consecutive patients with subacute thyroiditis and painless thyroiditis who were diagnosed in our medical center between 2009 and 2015 were reviewed for age distribution, laboratory data and outcome.
We defined subacute thyroiditis as a disease with 
Results

Patient Characteristics
Total 221 patients were involved in this study. 171 patients were female, 50 patients were male. The sex ratio was 3.4:1. There were 64 subacute thyroiditis patients and 157 painless thyroiditis patients, including 
Diagnostic Route of Painless Thyroiditis
Clinical Characteristics and Laboratory Data with Extremely High Free T4
Peak free T4 during thyrotoxicosis phase was more than 2-fold of normal in 38 patients and there were some patients with extremely high free T4 in our study.
We found four cases of extremely high peak free T4 more than or equal to 20 ng/dL. All these four patients had neck pain. Three patients were women, one patient was man, with age distribution 34 to 60. These patients tend to go through longer duration of thyrotoxicosis. ESR elevation was not significantly higher than the other patients and existence of antibody was not in consideration because antibody was not checked in half of the patients. One patient experienced one recurrence, the other one patient showed permanent hypothyroidism. In textbook, extremely high free T4 is assumed to be Graves' disease, but there was patient with subacute thyroiditis that free T4 exceeded 30 ng/dL.
Correlation of Clinical Characteristics and Laboratory Data with Permanent Hypothyroidism
Permanent hypothyroidism developed in 11 patients (5.0%) of all subacute and painless thyroiditis patients. Table 2 shows arranged laboratory data of subacute and painless thyroiditis to distinguish predictive factors of permanent hypothyroidism after thyroiditis. In subacute thyroiditis group, there was no statistically significant predictive factor of permanent hypothyroidism.
When compared with the other patients, patients with permanent hypothyroidism showed no difference in ESR, antibodies, free T4 and TSH. Longer overall duration was the result of long-term follow up period of permanent hypothyroidism. On the other hand, laboratory data of painless thyroiditis shows that higher peak TSH seems to be related with permanent hypothyroidism (p＜0.001).
Correlation of Clinical Characteristics and Laboratory Data with Recurrence
There were 28 patients (12.7%) who experienced recurrence in both groups. The recurrence rate (9% vs. 14%) showed no statistically significant difference between subacute thyroiditis and painless thyroiditis.
Among 28 patients, 18 patients were female and 10 patients were male. Among the patients who experienced recurrence, three patients experienced 3 times of recurrence, two patients experienced 2 times of recurrence.
We analyzed laboratory data to find predictive factors of recurrence of subacute thyroiditis and painless thyroiditis on Table 3 . In subacute thyroiditis, low peak TSH measured in the clinical course of subacute thyroiditis was associated with recurrence rate (p≤ 0.007). Even at painless thyroiditis, low peak TSH was associated with recurrence rate (p≤0.018). One more predictive factor of recurrence in painless thyroiditis was short duration of thyrotoxicosis phase (p≤0.001). Recurrence rate was not higher in the group with positive anti-TPO antibody.
Postpartum Thyroiditis
Postpartum thyroiditis is believed to be the consequence of over reactivation in immune system after delivery. In postpartum thyroiditis, ages of the patients were lower, because of childbearing age (Table 4) .
Permanent hypothyroidism developed more in postpartum thyroiditis patients than non-postpartum painless thyroiditis patients group (20% vs. 2%, p≤0.012).
But it should be considered that the number of postpartum thyroiditis patients was only 15. There was no difference in the incidence of liver function test abnormality, incidence of hypothyroid phase, recurrence rate and presence of thyroid antibodies between postpartum thyroiditis patients and non-postpartum painless thyroiditis patients.
Discussion
Subacute thyroiditis (de Quervain's thyroiditis) is a transient, inflammatory thyroid disease associated with neck pain as well as thyrotoxicosis symptoms. The results of our study reconfirmed clinical characteristics of patients with subacute thyroiditis previously reported by others.
4-7)
The mean age was 40 years in the study of 1127 subacute thyroiditis patients. 16 ) Iitaka et al. 17) reported mean age of 38.4 years in 3344 subacute thyroiditis patients. The mean age of our patients with subacute thyroiditis was 50.5. Similar to previous studies, the majority of our patients were between 30-69 year of age. 18, 19) The mean age of painless thyroiditis in our study was 47.0. Painless thyroiditis was also more prevalent In summary, our study of contemporary and relatively large series of patients with subacute or painless thyroiditis confirmed some of the clinical characteristics previously reported by others. More than half of painless thyroiditis were diagnosed on health checkup or routine thyroid function test without symptoms of thyrotoxicosis. Permanent hypothyroidism was not uncommon (5.0%) and higher peak TSH was associated with permanent hypothyroidism in painless thyroiditis.
Recurrence was relatively common (12.7%) and recurrence rate was higher in both subacute thyroiditis and painless thyroiditis with low peak TSH.
